Hyperosmotic xylitol, prostaglandins and gastric mucosal barrier.
We have previously reported that hyperosmotic solutions of sodium chloride or of xylitol possess potent anti-ulcer activity and reduce gastric acidity in the rat. They also stimulate gastric prostaglandin (PG) biosynthesis, which may bear a causal relationship to the above effects. In the present investigation we studied the effect of intragastric hyperosmolarity on the transmucosal potential difference (PD) and on the permeability to H+ ions in the rat stomach. We also studied the effect of the prostaglandin synthetase inhibitors, indomethacin and flufenamic acid, on these parameters. Rat stomach was perfused in vivo, under urethane anesthesia, by xylitol solutions made up in 0.01 N HCl. While moderately hyperosmotic (13%) xylitol was without effect, the perfusion of intensely hyperosmotic xylitol (34.5%) resulted in a long lasting reduction of the transmucosal PD from a mean (+/- SEM) of -63 +/- 4 mV to a trough value of -40 +/- 3 mV. This depression of transmucosal PD was inhibited in a dose-related fashion by prior treatment with the PG-synthetase inhibitors. Acid recovery in the effluent was significantly reduced by the 34.5% xylitol solution and indomethacin pretreatment did not modify the effect of hyperosmotic xylitol. It is concluded that, although intensely hyperosmotic xylitol produces some of the characteristic effects of a barrier breaker, i.e. depression of transmucosal PD and acid back diffusion, these two phenomena probably involve different mechanisms, as indicated by their differential response to indomethacin.